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0 Topical prostaglandin formulations. 

© An E.type prostaglandin, together with pharmaceutically acceptable carrier for such, useful in treatment of 
androgenetic alopecia are descrit)ed. 
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TOPICAL PROSTAGLANDIN FORMULATIONS 



BACKGROUND OF THE (NVENTION 

ibr« P-^o*c acid, contains a 20 
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76 PROSTANOIC ACID 

n„w^l"?""°"^"^'Kr^^'^"*"^ '^^'^ A. B. C and D based on functions in the 

sub 2.""'' « ' ''''' '° °f unsaturations in the side chains a^d l o , 

^TdrS g^'up at "'"'""^ prostaglandins have a trans 13.14 position bond and an 

The E-and F-type prostaglandins possess an additional hydroxyl at C„. At C E-tvoe orostaolandin, 
ma';T" prostaglandins have an h^dro^l. ,n ge;eral. A-aLT/pL pS^ 

JlXoT- nVT'"*"- ^ P™^"^ °f E-type prostaglandins; I.e.. the removal of te SI 

hydroxyl and the formation of a double bond in the cyclopentane ring ~ 

The known biologic activities of prostaglandins of the E-type include activities as hypotensive aoents 
(iSliotl^er'n'.'''*''^ acid secretion inhibition agents. fBergstrom. et a... PHArKl Rev^ ^S 
0968)]. However, pharmaceutical use of E-type prostaglandins has beenTm'^ded by their instabilikT^ 

nSh ! \ ^'^^"^ °' °^ ^^^'^ °' Accordingly. E-type prostagl^Ktins are 

aoufuL^i P*^^^"^"^^' formulations containing water or hydroxylic compounds Even ^^ufrT 
S^SgfandlnL " " " ' '^^'"P'»^'^°" ^'^^ prostaglandins to A-and B-tJ^pe 

temSXef^'j^S' c nM^"^ prostaglandins has been observed in some solutions and in pure fom, at 
temperahjres of -20 C or lower. However, storage at such temperatures is impractical. Some success at 
S^1^"JI TZ ''T"*"? ^"'^^ non-alcoholic compounds such ettiyf aceSte and 

pSrrutiS sripi^or ^-^^ - 

.„..I!J «,To!)'' ^f"^ ^""^ °* ^•'^P^ prostaglandins was reported with use of triethyl citrate as a 
4°«1 ' • "'"^ °' hydroxylated derivatives of fatty acids CU S ?;L No 

lossTSaifcJ? brr™.rp'""''°" " Psychological impact from excess hair growth or 

2ors Sln^Hno. '"""^ ""^ P'^^"'^'' = ^«s"'* «f ^9'"9 predisposing genetic 

factors, scalp baldness occurs m stages often resulting in a complete loss of scalp hair This badness s 

^^r^nT: Cr.^Tr: " "'"^^'""^ ^^^^'^ " '""^^^ ^'^^ - accumulatio^^of sfryd 
testosterone, a tisue-active androgen, .n some scalp hair follicles over time causes ttie regression of hair 

nr^rrits o"r ~ "° androgenetfa^'pr tJ:: 

r«no^^h,L"° ^ androgenetic alopecia at the present time. There have been some 

reports tha m.nox.d.l. a potent vasodilator, has been effective in causing scalp hair growth in patients w^h 

to tS!' TT """I^- '^"^'^ '° "^^''^f' - evident o7a LcJarlS 

to the scalp in patients with androgenetic alopecia. «wuiai uencii 
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THE INVENTION 



The E-type prostaglandin wrth which this invention is most particularly concerned has the following 



structure: 
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V ^ H CH-CH2 
H-*^'^ \ CH2icH2(CH2)2CM3 

OH 

Methyl (iH11«.5Z(5E), 13E. 16R and 16Sh16 ethenyl-11.16-dlhydroxy-9-oxoprosta-5.13-dien-1-oate 
(Chemical Abstracts nomenclature) ^-^.^n-r 
This comound and uses thereof are described In U. S. Patent Nos. 4.198.521 and 4.311 707. both 
incorporated herein by reference. Such prostaglandin Is a vasodilator, and can be applied topically for such 
effect. The prostaglandin is known by the name viprostol. 

It has been discovered that viprostol topically applied to the scalp can promote hair growth in males 
with male pattern baldness. The mechanism by which viprostol is effective in promobng such growth is 
unknown. Additionally, a vehicle for topical application of viprostol to the scalp of an individual with 
androgenetic alopecia has been developed. The vehicle is non-greasy and impedes decomposition of 
viprostol at room temperature. , . „ 

As more fully discussed hereinabove, a principal problem encountered with pharmacological utilizatior^ 
of prostaglandins resides in their relatively unstable nature in pharmaceutical formulations.The few sucessfu 
attempts at providing stable formulations have resulted in oily, liquid compositions, such as the triethyl 
citrate tormulabon of U.S. 4,211.793. Such formulation is unsatisfactory for topical application as it results in 
qreasy build-op on the skin. The invention, accordingly, includes a vehicle In which viprostol is stable at 
room temperature, and which also has good Isometric properties. The vehicle does not leave a perceptible, 
greasy film on the skin to which it is applied. It also has sufficient viscosity to avoid rapid run-off from the 

site of application. j .i. « n 

In its broadest sense the topical composition containing viprostol may be described by the following 

formula: 
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Concentration 

Ingredient f% by weight) 

Viprostol 0.001 to 2.0 

Polydimethylsiloxane 

(20 to 1,000,000 centistokesj 1 to 50 

Cosolvent* 2 to 60 

Vehicle** qs to lOO 

The cosolvent may be selected from esters such as C12-C15 
alcohols benzoate, isopropyl palmitate, isopropyl myri- ^ 
state* diisopropyl adipate, octyl hydroxys tearate, PPG-2 
myristyl ether propionate, almond oil, etc. 

••The vehicle may be selected from volatile silicones" 
such as octamethylcyclotetrasiloxane, decamethylcyclo- 
pentasxloxane, hexamethy Idisi loxane and other low mol- 
ecular weight polydimethylsiloxanes such as Dow Corning 
200 Fluid 1,0 centistokes and 1.5 centistokes and pharma- 
ceuticaliy acceptable chlorof luorocarbons (such as the 
Freons) , 



the lUTflS""' ""^''"^ '° f'^^^-' be described by 

30 Formulation A 



35 



Concentration 

Ingredient (% by wei pj ht) 



Viprostol 0 0^ 

^ Polydimethylsiloxane 

(12,500 centistokes) 15 

^12~Ci5 Alcohols Benzoate 20 

Cy dome Chi cone (Octamethyl- 
45 cyclotetrasiloxane qs to 100 

.mn!Ill'°Jl°'*""^.r "'"'^ ^^'''"'y °' ^'P™^' as a bulk liquid (neat) stored In olass 
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Stability of Viprostol C ompositions 
of Initial Potency) 



ro 
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Neat 

Storage Conditions Compound 



Initial 
230c 1 month 

2 months 

3 months 
6 months 

12 months 
18 months 
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99 
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20 
12 



Ethanol 
Solution 

100 
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Formulation A 
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97 



99 
99 
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370c 2 weeks 
1 month 
3 months 



370c 75% relative 
humidity 

2 weeks 

75% relative 
humidity 

1 month 



kl^Z 2 weeks 

1 month 

2 months 
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83 
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20 



101 
97 
100 

100 



94 



100 



560C 2 weeks 

1 month 

2 months 



32 
0 



15 
0 
0 



99 



The following description details the preparation of a typical formulation encompassed by this invention. 
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Formulation A - To pical Solution Providing 
120 meg of Pros taglandin Per 0.3 ml 
Concentration Quantity 



70 



15 



Viproscol 0 

Polydinethylsiloxane 

(12,500 centistokes) 15 

^12-Cl5 Alcohols Benzoate 20 
Cycloraethicone ( Octane th- 

ylcyclotetrasiloxane qs 
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43 
57. 



c-dl^Lh^inr ''hJ"!^ ^"'^^'^ * '"^^^ 0"^ f-a" °^ the total quantity of 

ZT^T '° ^ ""^^"t^ ^^<i homogeneous. 

was aSdS^o"t^rZ?n " T"^'' '^PP™--«tely 25% of the c'c. alcohols benzoate 

was dS^dlnS a^^H ; ^"^"^ prostaglandin which dissolved 

ctct Zh« ,L ? JI T'- ^'^'^ *^ ^'''^ '^^'^ with the remaining 

C«rC,5 aJcohols benzoate. Each rinse was added to the third container remaining 

The resulting prostaglandin solution was added to the polydimethylsiloxane^yclomethicone solution 
this JJal ^ZZ LT^'^I. r" '^""'"aeneous, the remaining portion of cyclomethicone was add^ and 
this final solution agitated until homogeneous and then filled into suitable containers 

from Se"^? oerrm^*"'- "tT"'' '^'^ "'"^^ ''^'^"^^^ recession of 

hyperteTs ^e T bald iTl ^ ^"^ TT' ^°^'""'^«<'" A. above-described. The volunteers were not 
hypertensive. A bald or balding patch of scalp in the crown or vertex region near the marqin of existino 

M^2^ inlS n ^ ^ ! ""'^ "^""^^ ^^^^ periodically during the course of the study 

indi^r.J ^- ""^^T"" P'^'"""'^^ intem,ediate and terminal Lr was. counte7except 

!nnrfr ^« ^"'°""t °' ^'P««tol applied was approximately 120 meg whSh amount was 
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Percent Increase > 10%" 
in Hair from 
Initial Hair > 20% 
Count at 
10 Beginning of > 30% 

Study 

> 50% 

> 70% 

> 100% 
>150% 

JO > 200% 

> 300% 



30 



Intermediate 
cinu 

Terminal Hair 


iotai tiair 
Count 


75% 


75% 


68% 


64% 


63% 


56% 


70% 


39% 


33% 


29% 


32% 


17% 


17% 


5% 


10% 


5% 


3% 


0% 



Additionally, as the study proceeded beyond three months, the results wre charted as mean hair counts 
^ over time. Rg. 1 shows the total mean hair count over a six-month period of time. Fig. 2 shows the mean 
hair counts of intermediate and terminal hair over a six-month period of time. Fig. 3 shows tt^e mean hair 
count of intermediate hair over a six-month period of time. F.g. 4 shows the mean ha.r count of term-nal hai 
over a six-month period of time. Rg. 5 shows the mean hair count of vellus hair over a six-month period of 



^''"^As seen in Rgs. 1-5 and the chart provided hereinabove, topical application of small amounts of 
viprostol caused hair growth. 



Claims 



1 A method for treating androgenetic alopecia in humans which method comprises topically applying to 
the affected scalp areas an effective amount of methyl {ty[^^ a. 5Z{5E). 13E. 16R and 16SH6 ethenyl- 
11.16-dihydroxy-9-oxoprosta-5,13-dien-1-oate. 

2 A topical, pharmaceutical composition of matter comprising from 0.0035 to 1.74 percent by weight of 
methvl (±H11 a. 5Z(5E). 13E. 16R and ieSh16 ethenyl-1l.16-dihydroxy-9-oxoprosta-5,13-dien-1-oate: from 
1 to 50 percent by weight of a potydimethylsiloxane having a viscosity of from 20 to 1.000.000 centtstokes: 
from 2 to 60 percent by weight of an ester cosolvent; and sufficient volatile solvent to provide 100^ by 

''*'?*The topical, pharmaceutical composition of matter according to Claim 2. wherein the prostaglandin 
constitutes 0.042 percent by weight of the formulation. , ^- .u ■ 

4 The topical pharmaceutical composHion of matter according to Claim 2. wherein the polydimethyl- 
siloxane constitutes 15 percent by weight of the formulation and has a viscosity of 12.500 centistokes. 

5 The topical, pharmaceutical composition of matter according to Claim 2. wherein the cosolvent is a 
CrCs alcohols benzoate. isopropyl palmitate. isopropyl myristate. diisopropyl adipate. octyl hydroxy- 

*° stearate PPG-2 myristyl ether propionate, almond oil or mixtures thereof. 

6. The topical, pharmaceutical composHion of matter according to Claim 5 wherein the cosolvent is a 
CrCis alcohols benzoate and constitutes 20 percent by weight of the formulation. 

7 The topical, pharmaceutical composition of matter according to claim 2 wherein the volatile soh/ent is 
a volatile silicone, such as octamethylcyclotetrasiloxane. decamethylcyclopentasiloxane. hexamethyldisilox- 
" ane or other low molecular weight polydimethylsiloxanes. or pharmaceutically acceptable chlorofluorocar- 



bons. 
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HAIR COUNTS OVER TIME 



HAIR TYPE: TOTAL 
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MONTH OF TREATMENT 



FIG. I 
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HAIR COUNTS OVER TIME 



HAIR TYPE: l+T 



400 i 
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FIG. 2 
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FIG. 3 
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HAIR COUNTS OVER TIME 
HAIR TYPE: TERM 
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FIG. 4 
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HAIR COUNTS OVER TIME 
HAIR TYPE: VELLUS 
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FIG. 5 



